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Abstract 

Absorption lines of the ^^CO and ^^CO molecular bands {Av — 2) 
at 2.29 - 2.45 micron are modelled in spectrum of Arcturus (K2III). We 
compute a grid of model atmospheres and synthetic spectra for giant of 
Teff = 4300, log g = 1.5, and the elemental abundances of Peterson et 
al. (1993), but abundances of carbon, oxygen and the carbon isotopic 
ratio, i^C/^C are varied in our computations. The computed spectra are 
fitted to the observed spectrum of Arcturus from the atlas of Hinkle et al. 
(1995). The best fit to observed spectrum is achieved for log N(C) — -3.78 
± 0.1, ^^C/"C = 8 ± 1. A dependence of the determined ^^C/^^C vs. 
log N(C) and log N(0) in atmospheres of red giants is discussed. 
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Figure 1: Molecular densities of CI, CII and CO in the atmosphere with Teff = 
4300 K and log g = 1.5. The elemental abundances were taken from Peterson 
et al. (1993), abundance of carbon log N (C) — -3.78. 
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Figure 2: Temperature distributions in our model atmospheres of Arcturus 
computed for i) different carbon abundances, ii) solar chemical composition, iii) 
our model atmosphere computed taking into account only opacity in continuum 
and atomic lines, iv) the temperature distribution in the PDK model (Peterson 
at al. 1993). 
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Figure 3: Identification of CO bands and atomic lines in the spectrum of Arc- 
turus in tlie modelled wavelength range. For comparison, we show the observed 
spectra of Arcturus from Hinkle et al. (1995) and of the giant A6 in the globular 
cluster M71 (Pavlenko et al. 2003). 
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Figure 4: Minimum of = - i^'^"*), here F"^" and i^'^"* are observed 

and computed fluxes, (see Pavlenko et al. 2003 for more detailed explanation) 
allows to determine the best values of ^^C/^^C and carbon abundance. In all 
cases, the effective temperature and gravity are Teff = 4300 K and log g = 1.5. 
The abundances of other elements are from Peterson et al. (1993). 
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Figure 5: S values obtained from the fits of synthetic spectra computed for a 
series of model atmospheres of Teff = 4300 K and log g = 1.5 and different 
values of log N(C) and ^^C/^^C to the observed spectrum of Arcturus (Hinkle 
et al. 1995). The abundances of other elements were taken from Peterson et 
al.(1993). 
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Figure 6: S vs. ^^C/^'^C dependence provides the best-fit carbon isotope ratio 
ratio for Arcturus ^^C/^'^C = 8 +/- 1. Abundance of carbon is log N(C) = 
-3.78. 
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Figure 7: Fit of the computed spectrum for our model atmosphere with log N(C) 
= -3.78, log N(0) = -3.21, ^^c/i^c = 8 to the observed spectrum of Arcturus 
( Hinkle et al. 1995) 
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Figure 8: The difference between the observed and computed fluxes of Arcturus. 
Theoretical spectrum was computed for our model atmosphere of Teff = 4300 
K and log g = 1.5 with log N(C) = -3.78, log N(0) = -3.21, and i^C/i^C = 8. 
The other abundances are from Peterson et al. (1993). 
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